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Periodontitis is considered to be a polygenic disease. Susceptibility to aggressive periodontitis (AgP),
formerly known as early-onset periodontitis, might be associated with genetic polymorphisms. Tumor
necrosis factor receptor (TNFR) 1 and 2 are cell surface receptors for TNF-a«. Recent studies have
suggested that TNFRs may modulate TNF-a-mediated inflammatory responses in periodontal disease.
The aim of the present study was to evaluate whether TNFR 1 and TNFR 2 gene polymorphisms are
associated with AgP in Japanese patients. '

Forty-five generalized AgP (G-AgP) patients and 100 age-matched healthy Japanese subjects were
selected according to established clinical criteria. Single nucleotide polymorphisms at positions —383 (A/
C) and +36 (A/G) in the TNFR 1 gene, at positions +587 (T/G) and +694 (G/A) in the TNFR 2 gene,
and the variable number of tandem repeats (VNTR) promoter polymorphism in the TNFR 2 gene were
detected using polymerase chain reactions, restriction fragment length polymorphisms, single-strand confor-
mation polymorphisms, and direct sequencing methods. Statistically significant differences between the
AgP and healthy groups were determined using chi-square and Fisher exact tests, equivalent results were
assessed using the equivalence-delta test and further adjusted using the Mantel-Haenszel method.

The frequency of the —383 C allele was significantly lower in the G-AgP patients group than in the
healthy group (p=0.04). On the other hand, equivalent allele frequencies between the two groups were
found at three positions (4587 (T/G), +694 (G/A) and VNTR) in the TNFR 2 gene. After adjusting for
a confounding factor, the +587 (T/G) and VNTR allele frequencies of the two groups were found to be
significantly equivalent (p<0.01).

These findings suggest that the TNFR 1 (—383 A/C) gene polymorphism might be associated with G-
AgP, whereas the TNFR 2 +587 (T/G) and VNTR gene polymorphisms are not likely to result in a
susceptibility to G-AgP. J Jpn Soc Periodontol, 45 : 267~278, 2003.
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RE HARBSEHFREDO—D L EZ N, KL THEEN (RHFER) #6H %4 OKBRIH I ILEET
SZROBEEGNRBRINT WS, —/T, BRALRHTTINFa OY 7 FIVEE - FEiEERIHS> TNFL &7
% — (TNFR) O#REICOWTHEHEINTWS, 22 T4, HAA B 2 TNFR OEBETFLR L 2k
B R & DBFEMIC O W TRREN L 72,

AV 7 =L Fa>ey b 2BIHRANLAERESE AR EE 45458 L CEREHS S @EE 100 4
ERRE LTz, 5 WFTOBETFERIZZ 21 TNFR 2 (VNTR) i PCR#, TNFR 1 (—383;A/C), (+
36 ; A/G), TNFR 2 (+587; T/G) i PCR-RFLP ¥, TNFR 2 (+694 ; G/A) 1% PCR-SSCP 1z T
U7z MMEHERIBBNTIE A A 2 |/IRTE, 7 4 v ¥ v —OHEBHERE, RSO ARTE £ X 512 Mantel-Haenszel
BRI X BREIERITH 7,

ZDER, TNFR 1 (—383) TR CT7VNVOEENBERCERICEN L 2HD, SO BER LY
FEHTIE, 34O TNFR 2 7 VIVEE I FSENED &1, TEEFCHIESS TNFR 2 (+587) 8L
(VNTR) CRRFEZEHENERICED >z,

UEORRLY, RNEEREEER LI TNFR 1 (—383) #EFLEEEYT 2—5 T, TNFR 2 (+

587), (VNTR) WIZBEE#EMEELZ U WATREM DS RIE & iz,

R5| MRS :

TNF v 75—, BioFEH, REEHEER

&

B R IZ ORI 1 & 2 BYSETH Y, MIE DR
FHEF & EERDOBAHEBSERE & OMFHE/EFHOMER L L TE
a3, HYsSIfRE (common diseases) D—
DTHHIHERRZZRTFERLEZ DN, ZTOFRHEP
EITIE, EROBEGHRT OISR & B FH3
REBBRZMOBELZBZ 2-DICE L3N, &
D 2 DDORFIRBDREPCHETICHS T 2EE13,
FICKRAREBED RO THIEXETHIEEZON
30, B THREEN (RERER) BAXIE, BHE
FICB T 2 HE & R kAR OBEE, SiEE 0%
INEFE e L, BEMRTO LD EWESNRB I
T3, I, b7 AR 2ERLELE-ZH
THREWCB U 2 R ERZIEEETF OB IEACTD
nTw3, HRAKICEWT Y Z ORAE4 F BT
ROBLEF»SEMEGBTFEREL, TOER (%
) CRBOBER BN T 5 [BHEET7 7 u—
71 B X 2 EEERML TE TV B9,

[EEES A F-a (Tumor Necrosis Factor-a,
TNF-a) ¥4 % —uaA4 ¥ -1 (Interleukin (IL)-
D, A vF—uaAf*r-6 (IL-6) LiMESREEY A
A YDVEDTHY, WARFRMCBWTIE, #
) oNBRR EOSEHYMED A% 5, R
RO EEEMIE 2 & O R 2 L T 2 MillE» 5 D
FEEEN%, TNF-a ZIL-18 L3z, HREAEE
DHRES HIE LR ARSI EEL, @R s
IGE DR, HAMBBROBESFRNEZ 26T 2k
BHISN T W3,

TNF-a 23, TNFv & 7% —1# (TNFR 1)

L 2% (TNFR 2) D2 DDZHEBFLEL, FORK
Bia~ra7zy—y, Vo SBk, GFEk, Sersm
IO b5, 7 DHERER, T2 TNFR 1
BINFO Y 7> VEEEEY, TNFR2IZZ O
TNFR 1 & TNF O ¥ 7+ MMEZ DI 21T > T
EZONTWBEY, £7, AIlEHTNFL v 7
5 —i%, WMRBEE@EAO TNF VX 75 — O
DESFYIBEERIC X VRS 2 - L CEES R,
TNF-a L& LTIl ED TNF v 7% —~ 0D
WEEZIET 22 LN T VLB,

Tervahartiala et al.'® %, tRERKICB W TEMES
& H#% i TNF-« £ TNFR 1 33 cHKBHL w3
23, TNFR 2 OFBZD %0 En S T & & hlsiH s
FRFEEZBOTIEFBHL, 72, Graves et al.l'~!®
YV OEBRIER KT TNV E AW —EOWEoH
T, IL-1ve 7y —7 >y 3= b+ L A% TNFR
2 P EHROEE2ET ¥, BEEORIN LS
THRBE 2GS 2 2 L 2R/ Uiz, & 512 Ohe et
al.' i3, t MEgARRESFME% IL-18 £ TNF-o T
FlEs 3 &, adtE TNFR 1 0EERIIZT{LL ow
», WM TNFR 2 OELEERZEING 2 2 L 2
LTwa, o2 i, HRLCBVWTHFER
TNFR1BTNF-a ® ¥ 7+ V{RZEIWCIEA L,
TNFR 2 X TNF-a 12 & 2 KRS0 HIHEC A =
BELTWwa ZERRBENS,

TriFnxcic, HREACHBIF % TNF-a, IL-
L, IL-10 v o7z ¥ A4 b h A4 v Fey v 7y —%
BFERET & LT, EETFEE L AN EREE (R
FRER) B LM (BRAM) SEAE & oBEEREICD
WTHRET 21T > T & 721519, Tai et al.'™® i3, IL-138
EF773IV—OFTHIL-1vEF YTy aT=
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A MEEFLZEORNAERESE (FIAFED) wRAR
ANDOBEE RS I LT &7z, %7 Endo et al’®
i, TNF-o 70t —% —HBCEET 5255 F
(—1031, —863, —857, —308, —238) D—iFEHE%
A (Single nucleotide polymorphism, SNP) % f#ffr
Lizk 2%, (—857) BEFHEEEETL2NT0dA
THER, FEENCIER TRV 00, LR
BEREEARBECTEVERCHE Z s, TNF-«
(—857) BIEFLHEL, RPHREMESRERICE VT
tr L ARBIEIIE R RS~ — 2 — Lk A RetE R G
Lize 2O LTERED, BAROKERRICED %
TNF-a O 7 F MRERRICH S ER L, RERIG
DOEIENZ H¥EL B 5 TNF v 7% — % # T ket
BETELUTRET 2LEENTREB I N,

—F, BECRERFLRBMEGERZIICDET
2EBRBEREAREOBEEENERHIN TS, &
FE 2% 13 8l PR A BRI U 72 R R Y S8 E T A e T
BThsh, 2HNEHEHBEERRELLTRY V<
FHREBDH Y, WEDOFEIEUELRH 2 £ 3hT
w3, R\ v FHERELTE2EHEZY T
F—72 (SLE) &Y v~F (RA) BhiFonh
205, 2 ThH RAIREI W REEMEES AR
5N, KEMEFA A A 0 IL-8, HEiEHEiEEA
F-B, TORY T IV UVE, A¥uruary7—%
R EDEEPHIEATTEL T3 AT, WEAK LRE
DELL TS, 2, RA O L WIEEEEPER
T5ET, WEARZZFOET NS ZEBRIBEN
T3, EERICECKTIE, 7 TNFR 213, RA
® TNF-« &R T 2 REK S 2 M 3 2 fiRESE
YA MHAVEE LCRRIGASAOO559, 23
L) o~ FHEBIZBIT 2 BZHEGETFOBERICEB
WT, TNF-a % & 12 TNFR 2 =T, 7/ A
7 A FEFEENTES S — A 3 v o —)VESEENT RO
WINOHHEZ & > THREEESTD SN TED, F
WHAADBEH B TEEROHEND 5 DI3H
BREE22D) = D X 9z, AL LIREBOEDIE R
b OBRBOREZMEE T 2EEAR BT 2 EHEET
ELTHRETSZILIZERTH D, TNFR 2#E[E
Fb ZOERELETFO—DEEFZOHN D,

t b TNFR 1 BEFI35 12 LAk mks 1329 12,
F7:t b TNFR 2 BETFIE5E 1 a8k 36 2L
BEY3, ho0BRLRFIIZ, M1, 2ZhFR
3D, TNFR 1#&ETFI23 e, TNFR 23&
BFICIF 12 HFrOBETFEZREBINE CCHRE SR
T 520252829 e 5 BIR TR % BIRT 2 —fi%
R e EHIL, BETFRAMS»OFERRIZTT LF
ZoNBEREMZSRTH S Z b, RERZMHICED 2

BEO= Y7 DdDBBLEFY—I— LTHEH
THBZED2HETHD, SHFELE, TNFR 1#
EFD 2 HFT® SNP &, TNFR 2 BEFD 2 HFFD
SNP BX U1 #Ff®» VNTR (Variable number of
tandem repeats) Z# % #INL 7z, TNFR 1#EF
ru - —HEBKCEET 5-383:A->COD
SNP? %, EREEMERFHE G A TH 5 —385 »
5 —207 DEBMAICALE L, HARATIE 1 ZHERRK
COBEENRREINT WS, E&ETIE, 7o
T—F —EHICEERRIZT ZERHESNLTWE T
6, HEENEREOD LB L LTI EHERL
72o TNFR 1 EEFHE 12 Y Y HEBICEET 5+
36:A>GOSNP 37 2 VBOEEZHFEDbR WY
AVYFSBETHY, D SNP BKIIHEERN S AT
7w, Lrl, 7ue—8 —fEBOAEIHET %
&, HRACBWTHENZZ W E» 6, ER
F—H—DVEDELTINERERLE, &512,
ITHEZ D SNP L ESEPHENC H 5 7 1€ — 5 — I
D SNP OBFEDWE SN T 3%, —F, TNFR 2
BETXEET S 12 70OBETZEDS 5, HAR
ACBWTIZ—1413:A>C, —1120:G—C, +
511—512 : GC - CG, +1176 :G—> A D 4 A D #
EFERMBEEL RV EBRES N TWBE2Y, Eiz
(+168) @ SNP ix, (+587) @ SNP & IZIZ5%E%
HEAEHCH L I EPRESINTVLEY, ZhoD
WEx b LT, 3AFMOBEENERD D 5 %8 % ER
L T§4bH, TNFR 2EBEFE6T 7 VY
W +587: T—>GdDSNP?Y, +694:G—> A D
SNP® %, ThZhXFLA=vhoTVF=, 7
VY v VY YDENTNT IV BERERF-TE
D, &Il ED TNF v 7y —p BRI L >
TUIWT S NWANEE & 72 2 ERAL OB ALE L T b,
(+587) EIEF% %13 SLE ® RA, (+694) EEF
%#11X SLE TOEHRMMTOITEB Y, FHICHEAR
HARBWT (+587) BEFLEIIER & OR#HME
BHRE S N T B2 TNFR 2 @EET 70—
Y —EIICFET 5, 5BV LEDOENIZ
& %2 VNTR L # b iEEMERFHEEHMLTH 5 —
363 205 —322 DFEIRICHFEL TE Y, SLE TOfE
HBT TIAThbN T VB, HRAC X 2|EIT
72720,

ZD & 5 TNFR EETFLEIIHER DK BBRZ
HEEEF OBRR & U TRER T 5 DI KREFREE LD,
BEEDBEERIZEPRESN TR Y, 22 TSHE
21k, TNFR 1 B L O TNFR 2 #&EFEEOHAK
ANCBIF2HEEERRL, LIEEREEERL & OB
B DWW TRET 21T 5 72,
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Exon No.

TNF binding site

Cleavage site

Intermembrane
Domain

Transmembrane
Domain

Promoter activity (+)

—383A/C microsatellite
+36 A/G
Pro/Pro
1 TNFve7%—18OR&EMLRTEH
Cleavage site
Transmembrane Intermembrane
Exon No. TNF binding site Domain Domain

2 3 4
|

microsatellite

M |

HH

+168 A/G
—1120 G/C +511-2 GC/CG +1176 G/A
Arg/Pro Arg/Thr
VNTR A Hsa A
+1690 C/T
B 2 TNF V& 7% — 2 MOBEETFLH
FESBICEL - BHIL TWw2wis,
MEE L UFE 5 BRI FRE R E R FIRHERE S DARE »
Thb,
1. #ERE 2. ERERMRZEIER
TR T ERbE R R R E 2 22 L, & BEFE, VZRCEAOEREMCL Y, UT
ROFEARE L 0 ENHEREMERA LZHENT 45 OHEHEZ ODWIOBAZEB ISV N Ur2Hk s
% (B 154, 30 44, FHFHE 32.6£0.6 1K) fTo72,
100 BOBEZERT VT 47 (B 46 4, Lotk 54 1) BEEHB L ORI
%, FHFER27.1£0.35%) ZHEBREL L, £T0D 2) Fu—Er/R7v bEE (PPD)

WEREIIHARAATCEEEEB L UBRERD L WH &
L, +89A4 > 7x—ARarvey v BMEsni-,

ZVZANT I vF A br~r (CAL)
Oleary 75 —Z7avru—npra—RK (O

3)
4)
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£ 1 FTNFVvv7y—BELTEHY 1 Y 7HEO PCR &4

BRTFHE T4 — 7==Y7RE Ref
TNFR1 —333 sense 5-CCA GAG AAT TTG ACT CCC AGA CT-3 60°C 26)
anti-sense  5’-CAA CAG CGG GAC AGG AAG AGC-3
+36 sense 5-GAG CCC AAA TGG GGG AGT GAG AGG-¥ 62°C 27)
anti-sense 5-ACC AGG CCC GGG CAG GAG AG-3
TNFR 2  +587 sense 5-ACT CTC CTA TCC TGC CTG CT-3 60°C 21)
anti-sense 5-TTC TGG AGT TGG CTG CGT GT-3
+694 sense 5-CAG CCA GTG TCC ACA CGA T-% 56°C 28)
anti-sense  5-GAC AGG CAG ACA GAA GGA GT-3
VNTR  sense 5-CAG GGA AGC CTG TGG GAG-3 59°C 29)
anti-sense  5-GGC CTT GGA CAC GCC TCC-3

Leary’s PCR)

5 ZYu—tErJEoHmm (BOP)

6) BRINVE (BL)

3. RHREEE

1999 &7 2 ) A RARZS OFH B2 L niE, &
BEMERE R R DERIRZ I EEHE 1T 1) A4 % I & IR
BERETH D, 2) SERME DL & s &,
3) WRARCEL CREESRD>NS, O3IEET
H5, SEFEXL T DS L Diehl et al?? OERE I
HEOE, RNEHREMEEAROZSHEELLTDO LS
WEDTZ,

1) 5mmPUEDCAL B 8EULICR s>, D
ZD5H IWEIIVIR LE—REHE TRV D,

2) FIEHERD 40 U T D,

IR EE M A K BRI, FRRANC IXIRTEBE B
26.9+0.4 (FHELFERZE) &, REWHK2.3+
0.4, ¥ PPD 4.3+0.1mm, ¥¥ CAL 5.0+
0.2mm, O’Leary’s PCR 51.7+3.6%, BOP 42.3+
4.8%, Y BL 43.4+£2.1% TH-o72o SHIONTH
ERONBBCOWIHIRRCHZ 2To e 2 5,
2TOBRBCHS P EREEORKEIZIRHBY 2o
720

—7, EEEBEFIZILNEREE R R RER L ik
BIZIF—FHL, PPDB XU CAL A 3mm 282 %
LB &L Fle R nWEENRE Lz,

4. DNA $H

WERE L D BRI L 7R 5m/ X Y, DNA $EL
*v b (DNA Extractor WB Kit, FIY&ifisk T3,
KBR) %A wTDNA 2t L, 70ng/ul 2FHEL
720

5. EEFZ2RENIIELS

TNFR 1 (—383), (+36), TNFR 2 (+587) &
PCR-RFLP # (polymerase

chain reaction-

restriction fragment length polymorphism), TNFR
2 (4+694) 1% PCR-SSCP (PCR-single strand con-
formation polymorphism) %, TNFR 2 (VNTR)
X PCRIBC CHEEBFHERE L, B, wWTho
BEFEMOBY IV ESA VI Py —T YRR
B URER 21T 720

1) PCR-RFLP #

35-70 ng D #EEE DNA %2, 10XKIG/NY 7 7 —,
1.5mM Mgcl,, 0.2mM dNTP, 0.75 xM 7Z A4
~<—, 1.25U Taq polymerase (AmpliTaq Gold™,
Applied Biosystems, U.S.A.) ZBEEE 25 ul 23
BLERKIGEZHWTPCR KR 2fTo72, 95°C T
10454 >~ Fax—1 Lk, BCOBENE, 7
==V 7, 2°COHRKRIEER& 15T D3 %47
MTolee BRZDT T4~ —, 7T==Y 7 RER,
L1WRTHEYTDH S,

PCREY 1Z TNFR 1 (—383) i 10 units O il fR
EER Bl T ((kF) €&, H#)*®, TNFR1 (+36)
1% 10 units ® I FE B & MspA1 I (New England
BioLabs, UK)?”, TNFR 2 (+4587) iZ 5 units @
PREZSR Hsp 92 II (Promega Corporation, U.S.A.)
E3ITPCTI6REIRID S ¥ Ictk, 3% 7 a—RA 7 v
BRIWIKE 21TV, TFY AT O A RPRETNVR
PR Uz, ZNFN TNFR 1 (—383) A7 Vv
% 144+110bp, C7 v v X 254bp, TNFR 1 (+
36) A7 v Ivix183bp, G 7 v v X 108+75 bp,
TNFR 2 (+587) T 7 v vix133bp+109bp, G 7
VIV 242 bp DNY RIZ & DB TFRIZRE L T2,

2) PCR-SSCP #:

EEROFHETESNIPCREW2ul £ 18 ul ®
denaturing solution (formamide with 0.05% brom-
phenol blue, 0.05% xylene cyanol FF) %iEFIL,
95°C T 5 S HBME %2 1To 7, BHH WK LI TRS



272 BeEAEE 45(3) : 267—278, 2003

L7z#, 16ul 5% D7) xa—) & 10% K
V7 Z2INTIERTFNRZT T4 L, BRIKENIX
0.5XTBE Ny 7 7 —% F \», % ¥ 15mA/gel, ¥
BNy 77 —%25°CUlfRo TITo 7o KENZEE X 3
=S VERERKEIZEE (AE-6370 ; ATTO th&
#, WE) 2EHA L7, Single-strand DNA frag-
ments [FERPEF v b E—LFE, B 2HVT
AL, NV ROAIEIC XY TNFR 2 (+694) &
GEFREPRELZ,

3) PCRi#

TNFR 2 (VNTR) #ZFHIF PCR % LDk
HTIT o714 2% 7 Mo — A7 VEKKE 2T\, T
FOTLATORA RRETNAY R 2AHELT, 15
bp DEVRLED 1EOT7 Vv 11%208bp, #YIK
LB 2B 7 VIV 2 1% 223bp DNV R & D i#ifs
FRZHEL 12,

4) FAVv 7 b= VR

LEoEHETE SN ZNZT O PCREYII,
PCRZEIWCH Wb D EFE U 77 4 ~—T BigDye
Terminator Cycle Sequencing Kit & ABIPRISM
377 DNA Sequencer (Applied Biosystems, U.S.A.)
ERWTSTA VI My =27 T ARTW, HEREfT-
726

6. XRETERMT

BBEFLEORNMEREERE R & OBEME %1
NI bdic, BEHLBEERCOERTISEE L
TUNVHEERZZNZTH2X3 K, 2X2ERDH A 2 Tk
E%®{To 7z (Stat View J-4.5 application program,
SAS Institute Inc., US.A.), TNFR 1 (—383) #&fx
FRZBHFERSUTOESZD Shi-D T,
T4y ry—DHEHBHEERRCLI2MEZ2Toz, %
7z, AISEWERET 27201, 7 VIVEEIZBEL CH
MO ARERTAHEB 0.1 (10%) £ LTiT>72,
X5z, #1ZFh Mantel-Haenszel ® 52 & D %8
WHRTFE LU THRORBIER2To72%, & TORTI
p<0.05 %2 b o> THAFHREE L A% LTz,

w R

1. TNF L2745 —BEFSHOREEIHTS

SEE
fEEEH 1B 5TNFR 1 (—383), (+36),
TNFR 2 (+587), (+694), (VNTR) £ D
BEFROEE R, R2WECRTEY THS, ThTh
OHEER, N—T 44— T4 VOV TSR T 5
P EDDIREHEENCRE LI E 25, T XRTDELTF
BBV TN—T 4 « TA4 v _WTEEE DT NG

W ZEBNghotz (FNF N, x2=0.48, 0.62,
0.26, 0.05, 0.17, £Tp>0.05), 3% b b AW
WKBWTHAEY T —3%L, BEFEBIUVT
VIVBEREZ X BRI 21T C EDZYTH B T LR
®ani,

2. [LAMREMEEALE TNFL €75 —&EF

ZRIOBBEMICOWVT

1) BEEHEOBE

R2WnT Lo, LEEEEERLBERE LR
HHFET TNF v 7y —EEFRI OB % Hik
L7z 2%, TNFR 1 (—383) OHEESHIBWT
C/CHIWTFhOEIZ EDO>NZWVH DD, A/C
BIDMBEEEFETI13.0% I L THEEHT2.2% Th
D, M ZHWEEZLRD 5’ (p=0.033,
TAvyr—DEEMWEEL, —F, TNFR 1 (+
36), TNFR 2 (+587), (+694), (VNTR) 28w
THA 2FEBER(ToI2E 2 5, 2EBOELDFESE
BEOMCERERRD Nl oTz,

Fkkiz, TNF v & 7% —BEmTLEO7 VIVHEE
KOWTHEBBRE L 25 (K3), BERT
TNFR 1 (—383) CT7VIVEENEEICE L I &8
ool (p=0.037, 74 v ¥y —0OHEHEHERE)
0, D 4 IFRCBL TREEHENEREE IR D > h
Bnolz,

2) [FAEHOKRE

BEMOREBRY “BETHEW Zkid, 4HFL
HENZTW I EEBBRICERT 2 HOTREWEE
Z6Nb, DD LESEREECIRRT 25
HBELT, AEHO ARERDITOSNE, 22T,
TNF v 7y — @ TSR OEENBER L BEE
BV TELW I &2 EBYICEIAT 529, 7V
WVHEEIZBWTEHSEM0.1 (10%) &L CRZED
BERToEZ2 (£3), TNFR 2 (+587), (+
694), (VNTR) O3 FrcRIEH 1T D 5 iz
(p<0.01),

3) RHEHETFORIE

SRFERBICBIT 27 —A 3> hu—VEESHT
TR T2ER - HIEL TR T2 2 L3ERESN
%, KR TIIEREORES X VRIEHOREICE
W, MAREBIIZBEHRTOVEDEFEZOND
51 % Mantel-Haenszel I X > THELZ & 2 %
(%3), ®IE% b TNFR 1 (—383) C7 VIVHEE D
BEMTAREICEY (p=0.04) Z &, F7- TNFR
2 (+587) BLV (VNTR) O 7 VVHEE X BHEE
L EEERTERE THS (p<0.0l) Z BRI
720
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x 2 LENGEEEEL (G-AgP) BEBIUVEBEZECBILZZETNFLV LTS —

B TE DS
B THE G-AgP B#H BEE
(%) n=45 (%) n=100 p fE
TNFR1  —383 AA 978 44 87.0 87 0.033*
AC 2.2 13.0 13
CC 0.0 0.0 0
+36  AA  62.2 28 70.0 70 NS**
AG  33.3 15 26.0 26
GG 4.4 2 4.0 4
TNFR 2 4587 TT  77.8 35 83.0 83 NS
TG 22.2 10 16.0 16
GG 0.0 0 1.0 1
+694 GG 86.7 39 92.0 92 NS
GA  13.3 8.0 8
AA 0.0 0.0 0
VNTR  1/1 4.4 2 3.0 3 NS
/2 28.9 13 33.0 33
2/2  66.7 30 64.0 64

*TNFR1 (—383) DT, 74 v ¥ v —OEFERERKIC L 2HE

**NS : p>0.05

% 3 LIEYSEEMEERE A (G-AgP) B, BEZICB T 528 TNF VL 7Y —#ETFOT7 VIVHE RS IKHEFH

IR EES
BIETHR G-AgP ¥ HHE p fE
= FIERD FIE®R D
[ — o — J J
(/)) n=45 (%)) n=100 ﬁ%ﬁ ﬁ@ﬁf& H"{Fl\éo)ﬁi ﬁ%’lﬁjﬁi ﬁ%'&*ﬁﬁ
TNFR1 —383 A 98.9 89 93.5 187 0.037* NS** 0.04 NS
C 1.1 1 6.5 13
+36 A 789 71 83.0 166 NS NS NS NS
G 21.1 19 17.0 34
TNFR 2 +587 T 88.9 80 91.0 182 NS p<0.01 NS p<0.01
G 11.1 10 9.0 18
+694 G 93.3 84 96.0 192 NS p<0.01 NS NS
A 6.7 6 4.0 8
VNTR 1 18.9 17 19.5 39 NS p<0.01 NS p<0.01
Y/ 81.1 73 80.9 161

M7 UV G-AgP BE 2n=90, EHE#E 2n=200
*TNFR 1 (—383) DOfENTIX, 74 v ¥+ —DEBHEREIC X DRE
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Wi 2 R O REE T TNFR 1 #EFOEEIERD
BRELLINVY 77— YIERRHE LI EZ 5, %
D TNFR 1 (—383) C7 U %HEA Sz Hela
MRS, EEYEESE 4RO TNFR1 (—383) A 7V
NWIZHART1L.7TfEBN I EBRESI N, 2D &
5, %O TNFR 1 (—383) C7TVARHEET 2
BRI R BEOEEMEMTIZ, 25 L7 TNFR 1#E
FEEEOITEN L D% ORI TNFR 1 ZHE{EL,
ZOvEe 7Y —% L CEEIZR TNF-a & 7 F s
REIN, GFLAEINE2HE LR, BN
fERT 2 AIREMDBHER SN B, LrLEDNS, Th
BIANERESE R E R BEHE TS A O TNFR 1
(—383) C7TVINVHEENEEREIZEL & WS SEORER
EIEFELTWS, ZOEALLT, BEAKIIBWT
R TNFR 1252 b TNF-a ¥ 7 F VEEEKIC
B 5 TNFR 2 2 o OEMSF & OBERED
TRCHHIN T RN &, FREEEEOHIESR
IMfEdEETH Y, FHT sk k> TEE S
ERBEC LIRS 2 e E L >N, ZO%H
DRREE R E AR DIRE LR TERT 22 &
BEEL W, SBEL ZBENEIBLE: S5, T
L3, ZOHMEBELT~—7—& LUTHEL, EHER
TERITIC L > T, X VBB Db 285751
ERRLIY, RERZEBELETERET 2720 1F
ALIABERA»S Lk, £, % TNFR
1 (—383) 7 v v eEHAich s 7ae—5 —4F
BOHIRBETFZENFE SN T LB, 5%, Z
DEIBZHEDTHRETT 5 2 LT, HAKRSZM
BEFOFKRIGEI T 20 Ltk wn,

BRERZEUSRTFEBROBRZEBETF2EET 5
72D —2Aa > b u— )VEEBITIX, FR TOEH



TNF L €79 —BnFZR EREMEARDOBEEICDOWT 275

Y L ICBETHTEITY /8T XA N) v 7RI E
FEZY, FHFRREBOY Y IVBBETE L Y
INVREBHEBENESTHE D0, BELSO—D L
LT, HSHOY > 7 VshBrEmnbFonsd, ¥
YTNVEBNE L, BEHLBEERTT VIVEE
WENZWLEWS RREHRIMETH 2L ST
DIRIERS 2 TBHIT X Bt (false negative)
DBHEE B, Wb® S 2 EOEBRNE E 2R D
249, bbby INEINILE, RFIFEEL
BEN D 5 13T DELFLEICODWT, HEHFEICZ
DOBSEMEZFFHTE B WERESH 2 LD 2 ETH
%,

L L, REMERLIZZ OREEENENTD,
YU IV DOFERPRENCEE OO CTRETH 2, &
mEZ 1%, 5 U-RERRRT 2FRICOWLTHREY
2iTol. BEMREIC & > CHRBEOBE FEBEE
ENR ool 4 AFMOEBLEFLEC DL THEE
HOME 21TV, BEENCEEEOBRE TSR OEE D
A% Ths 2 L e2Mat¥MCiEHT 2 2 L 2lAlc b
Z %, TNFR 2 (+587), (+694), (VNTR) ® 3
AT DELETFEZRIC B TREENED stz (p<
0.0, EHREBWARDRBEHRTOVOEDEFZ N
2RI DT Mantel-Haenszel #5E 12 & - T
L7zt 2%, TNFR 2 (+587), (VNTR) @ 2 4 Fr
DHEHEFZHEBLWTIREELRD 5Tz (p<
0.0), 2OZERINS 2HFDBELGTFLZRIZB
Tid, 7o & ZBEROY Y 7VEEPES L CERRD
BE®1T-o CHMAFERES>E Z L IIRETDH
2ZERRELTVS, i, HAANORERMEER[A
BEY TN E L DEL ORI L b > TN %
DD ZLBIFETH 50, SHBEEL L OBEETFLHE
BTN T HRT, 20X 2ASHOBRE %R
BHT B L2k, B2 EOEE LT LIBT3
ZENTE, LVIEMECHFENEERZEEE TS
BOAZ V) ==V 7 %7 ZENAJRRICRD EEZ D
nb,

1999 FF1c 7 X V) A g FRR 200 & A R D FT 5348
DR SNz, REMERER L8 MEER R DR %
X, XVERKKTRMBES IR o7 vz b, L
L s, FofEidERRORMTH 2 HEL 70K
HicESWSETIR W End, Z0ZHoa%
FAWT X DEIRN R EEEREIRT 2 2 L BRETH
%, FHIZ, BATOERKNZEIZBEOKREOREE
WE2bDT, BEMEOREICE IV DD TIHRW
7o, WALOKEREZHESHIZLTINEREALDS
& ZHAAT ZREZPEBRTBY, 20—Bht
U TR BB BT % RIEMEY 1 Mo 4 > D mRNA

OFHREV—F—F v —biZL, BEHEITRAY —
L3 2 HE2HEL Tw B, —7, Takahashi et
al®® i3, REM (RERED) RAXEZECET S
IFHREROBERE, U v SBROHE - BERERRNT, VA M
4 VEERE, HLABETEL DS ICb: 5 7%
FHMBOBR, BEEERRORENE—TIER

, ERIHHEHICEATVE I LE2HMEL TV,
SEEZ PREBE LI BHFHICOWTH Z 5 Lk
BEETERY, INETEREINREENT -5
WG FLREE2HAGDOES LT, TDX > kEH
MICEAREMER A2 7 7 A ¥ —{bL UiKER 58
T2 ENSBERE L hniE, LTS OB
AxoE - SHICEMT 2 2 L8 TEBEEZON
%,

PEDZ e X0 ERERCBNT, LR EEERE
K OFFEIZ TNFR 1 (—383) BEETFERBEEET 2
—7# 7T, TNFR 2 (+587), (VNTR) #EETFLEIX
BEE M Z U WHATEEEL R S iz,

@

KREEKZ B Wbz, AWRICHEE, ERHZ5Y
F L2 HiR R EFI BRIt SR IE RS SRR TR
WHERE2HBEERLE T, i, KHRORTCHY
ZWITnT 12 & £ LI RYRAR - BRZSFOERA
DFEFCEL LR L LT3,

AWFFEDO—EBIE R 12-13 FEERIEI R BB ST
e (A FREEE 12771322, 13470461 OB 2 Z U TiTo
725

A DEF X, % 80 [H International Association
for Dental Research (IADR) General Session (2002 £
3HT7H), & 45 BKEHRERRERFEMARS (2002 4
10 26 H) @B THRELR,

SEIR

1) EERIEE ERABORCGHRE RE & Gl
L, NILIEED, AR FLVIsEREZRO T, Ll
ERERAMITZERT, B, 2000, 268-276.

2) Armitage GC : Development of a classification
system for periodontal diseases and conditions.
Ann Periodontol, 4 : 1-6, 1999.

3) Ranney RR : Differential diagnosis in clinical
trials of therapy for periodontitis. J Periodontol,
63 : 1052-1057, 1992.

4) Hart TC, Kornman KS : Genetic factors in the
pathogenesis of periodontitis. Periodontol 2000,
14 © 202-215, 1997.

5) Hart TC : Genetic risk factors for early-onset



276

A&EEEE 45(3) © 267—278, 2003

6)

7)

8)

9)

10)

11)

12)

13)

14)

15)

16)

periodontitis. J Periodontol, 67 : 355-366, 1996.
ANHRETR, HILEAIE | RS O R B2 Ml E T
EZDHWH, 202 : 883-887, 2002.

Page RC, Offenbacher S, Schroeder HE, Seymour
GJ, Kornman KS : Advances in the pathogenesis
of periodontitis : summary of developments, clini-
cal implications and future directions. Peri-
odontol 2000, 14 : 216-248, 1997.

Wilton JMA, Bampton JLM, Griffiths GS, Curtis
MA, Life JS, Johnson NW, Powell JR, Harrap GJ,
Critchley P : Interleukin-1 beta (IL-1 8) levels in
gingival crevicular fluid from adults with previ-
ous evidence of destructive periodontitis. J Clin
Periodontol, 19 : 53-57, 1992.

Aderka D : The potential biological and clinical
significance of the soluble tumor necrosis factor
receptors. Cytokine & Growth Factor Reviews,
7 : 231-240, 1996.

Tervahartiala T, Koski H, Xu J-W, Hiyrinen-
Immonen R, Hietanen J, Sorsa T, Konttinen YT :
Tumor necrosis factor-« and its receptors, p 55
and p 75, in gingiva of adult periodontitis. J] Dent
Res, 80 : 1535-1539, 2001.

Assuma R, Oates T, Cochran D, Amar S, Graves
DT :IL-1 and TNF antagosists inhibit the
inflammatory response and bone loss in experi-
mental periodontitis. J Immunol, 160 : 403-409,
1998.

Graves DT, Delima AJ, Assuma R, Amar S, Oates
T, Cochran D : Interleukin-1 and tumor necrosis
factor antagonists inhibit the progression of
inflammatory cell infiltration toward alveolar
bone in experimental periodontitis. ] Periodontol,
69 : 1419-1425, 1998.

Delima AJ, Oates T, Assuma R, Schwartz Z,
Cochran D, Amar S, Graves DT : Soluble antago-
nists to interleukin-1 (IL-1) and tumor necrosis
factor (TNF) inhibits loss of tissue attachment in
experimental periodontitis. J Clin Periodontol,
28 1 233-240, 2001. )

Ohe H, Takashiba S, Naruishi K, Chou H-H,
Yamada H, Nishimura F, Arai H, Murayama Y :
Tumor necrosis factor-e (TNF-a)-induced and
interleukin-1 8 (IL-1 B8)-induced shedding of
TNF receptors from gingival fibroblasts. J inter-
feron cytokine res, 20 : 1077-1082, 2000.

Tai H, Endo M, Shimada Y, Gou E, Orima K,
Kobayashi T, Yamazaki K, Yoshie H : Associa-
tion of interleukin-1 receptor antagonist gene
polymorphisms with early onset periodontitis in
Japanese. J Clin Periodontol, 29 : 882-888, 2002.
Endo M, Tai H, Tabeta K, Kobayashi T, Yamaza-

17)

18)

19)

20)

21)

22)

23)

24)

25)

26)

27)

ki K, Yoshie H : Analysis of single nucleotide
polymorphisms in the 5’-flanking region of tumor
necrosis facter-alpha gene in Japanese patients
with early-onset periodontitis. J Periodontol, 72 :
1554-1559, 2001.

Yamazaki K, Tabeta K, Nakajima T, Ohsawa Y,
Ueki K, Itoh H, Yoshie H : Interleukin-10 gene
promoter polymorphism in Japanese patients with
adult and early-onset periodontitis. J Clin Peri-
odontol, 28 : 828-832, 2001.

Greenwald RA, Kirkwood K : Adult periodontitis
as a model for rheumatoid arthritis (with empha-
sis on treatment strategies). J Rheumatol, 26 :
1650-1653, 1999.

HIRfFZ  Etanercept 2D Y v~ FiRIEE L 1k 3
2 ?  Molecular Medicine, 39 : 212-216, 2002.
TE%Z 28 T =T X, BfiV v~
REBRZUEERFHROBRR BEXZDHWY A,
202 : 815-820, 2002. '

Komata T, Tsuchiya N, Matsushita M, Hagiwara
K, Tokunaga K : Association of tumor necrosis
factor receptor 2 (TNFR 2) polymorphism with
susceptibility to systemic lupus erythematosus.
Tissue Antigens, 53 : 527-533, 1999.

Shibue T, Tsuchiya N, Komata T, Matsushita M,
Shiota M, Ohashi J, Wakui M, Matsuta K, To-
kunaga K : Tumor necrosis factor « 5’-flanking
region, tumor necrosis factor receptor II, and
HLA-DRB 1 polymorphisms in Japanese patients
with rheumatoid arthritis. Arthritis Rheum, 43 :
753-757, 2000.

Kinane DF, Hodge P, Eskdale J, Ellis R, Gallagh-
er G : Analysis of genetic polymorphisms at the
interleukin-10 and tumor necrosis factor loci in
early-onset periodontitis. J Periodont Res, 34 :
379-386, 1999.

Fuchs P, Strehl S, Dworzak M, Himmler A,
Ambros PF, Structure of the human TNF re-
ceptor 1 (p60) gene (TNFR 1) and localization
to chromosome 12 p 13. Genomics, 13 : 219-224,
1992.

Santee SM and Owen-Schaub LB. Human tumor
necrosis factor receptor p 75/80 (CD 120 b) gene
structure and promoter characterization. J Biol
Chem, 271 (35) : 21151-21159, 1996.

Pitts SA, Olomolaiye OO, Elson CJ, Westacott CI,
Bidwell ]JL : Identification of a rare Bgl II
polymorphism in the promoter region of the
human TNF receptor type I (p55) gene. Eur J
Immunogenet, 25 : 271-272, 1998.

Pitts SA, Olomolaiye OO, Elson CJ, Westacott CI,
Bidwell JL : An MspA 1 1 polymorphism in exon



TNF L+£7'% —&EF% 8 L REEMEA R DRIEMIZ DWW T 277

28)

29)

30)

31)

32)

33)

34)

35)

36)

1 of the human TNF receptor type I (p 55) gene.
Eur J Immunogenet, 25 : 269-270, 1998.
Tsuchiya N, Komata T, Matsushita M, Ohashi J,
Tokunaga K : New single nucleotide polymor-
phisms in the coding region of human TNFR2 :
association with systemic lupus erythematosus.
Genes Immun, 1 : 501-503, 2000.

Keen L, Wood N, Olomolaiye O, Bidwell J: A
bi-allelic VNTR in the human TNFR2 (p 75) gene
promoter. Genes Immun, 1 : 164-165, 1999.
Kemper O, Wallach D : Cloning and partial char-
acterization of the promoter for the human p 55
tumor necrosis factor (TNF) receptor. Gene,
234 1 209-216, 1993

Nishimura M, Obayashi H, Mizuta I, Hara H,
Adachi T, Ohta M, Tegoshi H, Fukui M, Hase-
gawa G, Shigeta H., Kitagawa Y, Nakano K, Kaji
R, Nakamura N : TNF, TNF receptor type I,
and Allograft inflammatory factor-1 gene
polymorphisms in Japanese patients with type I
Diabetes. Human Immunology, 64 : 302-309, 2003.
Kruger R, Hardt C, Tschentscher F, Jackel S,
Kuhn W, Muller T, Werner J, Woitalla D, Berg D,
Kuhnl N, Fuchs GA, Santos EJM, Przuntek H,
Epplen JT, Schols L, Riess O. Genetic analysis of
immunomodulating factors in sporadic Parkin-
son’s disease. J Neural Transm 107 : 553-562,
2000.

Barton A, John S, Ollier WER, Silman A, Worth-
ington J . Association between rheumatoid arthri-
tis and polymorphism of tumor necrosis factor
receptor II, but not tumor necrosis factor rece-
ptor I, in Caucasians. Arthritis Rheum, 44 : 61-
65, 2001.

Morita C, Horiuchi T, Tsukamoto H, Hatta N,
Kikuchi Y, Arinobu Y, Otsuka T, Sawabe T,
Harashima S, Nagasawa K, Niho Y : Association
of tumor necrosis factor receptor type II
polymorphism 196 R with systemic lupus ery-
thematosus in the Japanese. Arthritis Rheum, 44,
2819-2827, 2001.

Fabris M, Tolusso B, Di Poi E, Assaloni R,
Sinigaglia L Ferraccioli, G: Tumor necrosis
facter-a receptor II polymorphism in patient
from Southern Europe with mild-moderate and

. severe rheumatoid arthritis. J Rheumatol, 29 :

1847-1850, 2002.

Lee YH, Rho YH, Choi SJ, Ji JD, Song GG : The
biallelic variable number of tandem repeats of the
tumor necrosis factor receptor 2 promoter in
systemic lupus erythematosus. Rheumatol Int,
23 1 108-111, 2003.

37)

38)

39)

40)

41)

42)

43)

44)

45)

46)

47)

Diehl SR, Wang YF, Brooks CN, Burmeister JA,
Califano JV, Wang S, Schenkein HA : Linkage
disequilibrium of interleukin-1 genetic polymor-
phisms with early-onset periodontitis. J Peri-
odontol, 70 : 418-430, 1999.

FHERED | FTh BEFAOMEE, $6 R, #HaE
JE, B, 259-270, 1993.

Nishimura M, Maeda M, Matsuoka M, Mine H,
Saji H, Matsui M, Kuroda Y, Kawakami H,
Uchiyama T : Tumor necrosis factor, tumor ne-
crosis factor receptors type 1 and 2, lymphotoxin
-a, and HLA-DRB1 gene polymorphisms in
human T-cell lymphotropic virus type I as-
sociated myelopathy. Human Immunology, 61 :
1262-1269, 2000.

Bridges Jr. SL, Jenq G, Moran M, Kuffner T,
Whitworth WC, & McNicholl J. Single-nucleotide
polymorphisms in tumor necrosis factor receptor
genes. Arthritis Rheum, 46 : 2045-2050, 2002.
Bazzoni F, Gatto L, Lenzi L, Vinante F, Pizzolo
G, Zanolin E, Gironcoli MD : Identification of
novel polymorphisms in the human 7TNFRI
gene : distribution in acute leukemia patients and
healthy individuals. Immunogenetics, 51 : 159-
163, 2000.

Al-Ansari AS, Ollier WER, Villarreal J, Ordi J,
Teh LS, Hajeer AH : Tumor necrosis factor rece-
ptor II (TNFRII) exon 6 polymorphism in sys-
temic lupus erythematosus. Tissue Antigens, 55 :
97-99, 2000.

Parkhill JM, Henning BJW, Chapple ILC, Heas-
man PA, Taylor JJ : Association of interleukin-1
gene polymorphisms with early-onset peri-
odontitis. J Clin Periodontol, 27 : 682-689, 2000.
Walker SJ, Van Dyke TE, Rich S, Kornman KS,
di Giovine FS, Hart TC : Genetic polymorphisms
of the IL-1 @ and IL-1 8 genes in African-Amer-
ican LJP patients and an African-American con-
trol population. J Periodontol, 71 : 723-728, 2000.
Michel], Gonziles JR, Wunderlich D, Diete A,
Herrmann JM, Meyle ] : Interleukin-4 polymor-
phism in early onset periodontitis. J Clin Peri-
odontol, 28 : 483-488, 2001.

Galbraith GMP, Hendley TM, Sanders JJ, Pales-
ch Y, Pandey JP :Polymorphic cytokine
genotypes as markers of disease severity in adult
periodontitis. J Clin Periodontol, 26 : 705-709,
1999.

Galbraith GMP, Steed RB, Sanders JJ, Pandey
JP I Tumor necrosis factor alpha production by
oral leukocytes : Influence of tumor necrosis fac-
tor genotype. J Periodontol, 69 : 428-433, 1998.



278 AAEEE 45(3) : 267—278, 2003

48) EEEIEIE i AR DOA —F — A4 FiGRICA) 28 2, HILAE, BEH K, ERRZHOA 77
ERBRE DO FEWF WIS, HEAEEE, 44 1 254- v—, EEEHR, HE, 1999, 158-167.
260, 2002. 52) Takahashi K, Ohyama H, Kitanaka M, Sawa T,
49) FH B BETFEERFIH LR EEE TIRER Mineshiba J, Nishimura F, Arai H, Takashiba S,
% PR HEE, SNP#EE T %8 O #Eg, FlE Murayama Y : Heterogeneity of host im-
J&, EE, 2000, 62-69. munological risk factors in patients with aggres-
50) FH ZE:wRAROZHERES. HERGE 4: sive periodontitis. J Periodontol, 72 : 425-437,
241-253, 2002. 2001.

51) N_EAth, BribsRIGE @ MERRIMHEER 2 & R/ RRE

HAESE
FrERFERERERFRERR OEEGRIFEER
EAREGIEEEE REZY - BEYSE
T 951-8514 FHETHFAKMTE 2 FHT 5274



